Experimental

ESI-MS affinity measurements
Association constants (K a ) for the binding of BabA to each of HMO1-HMO4, HMO6, HMO7, HMO9 and HMO18 were measured using the direct ESI-MS assay. S1,S2 The reported affinities are averages of six replicate measurements performed at a minimum of two different protein/HMO concentrations. All mass spectra were corrected for the occurrence of nonspecific HMO-protein binding during the ESI process using the reference protein method. S3 The value of K a was calculated from the measured abundance ratio (R) of the HMO-bound (PL)-to-free protein (P) ions, following correction for nonspecific HMO binding, and the initial concentration of protein ([P] 0 ) and ligand ([L] 0 ), eq S1:
where R is assumed to be equal to the concentration ratio ([PL]/[P]) in solution, eq S2:
The ESI-MS affinity measurements were performed in positive ion mode on a Synapt G2S quadrupole-ion mobility separation-time of flight (Q-IMS-TOF) mass spectrometer (Waters, Manchester, UK) equipped with a nanoflow ESI (nanoESI) source. NanoESI tips with ~5 µm outer diameters (o.d.) were produced from borosilicate capillaries (1.0 mm o.d., 0.68 mm inner diameter) using a P-1000 micropipette puller (Sutter Instruments, Novato, CA). To perform nanoESI, a platinum wire was inserted into the sample solution and a voltage of ~1 kV was applied. The Source temperature was 60 °C and the Cone voltage was 50 V; the Trap and Transfer voltages were 5 V and 2 V, respectively. All other instrumental conditions were set to the default parameters. Data acquisition and processing were performed using MassLynx (Waters, version 4.1). 
